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RAIL CUSHION ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an improved rail cushion 

assembly for use as a supporting cushion betWeen a railroad 
rail and a railroad tie, especially a concrete railroad tie. More 
particularly, the present invention relates to an improved rail 
cushion assembly that includes a resilient rail pad that is in 
contact With the bottom ?ange surface of the railroad rail, 
and an abrasion-resistant plate that is positioned betWeen the 
rail pad and a concrete railroad tie. The abrasion-resistant 
plate serves to minimize abrasion by sand and debris of the 
upper surface of the concrete railroad tie and of the loWer 
surface of the rail pad as a result of movement of trains along 
the rail, thereby lengthening the useful operating life of the 
rail pad assembly. 

2. Description of the Related Art 
Anti-abrasion arrangements of various con?gurations 

have been proposed in the past for minimizing abrasion of 
the surfaces of concrete railroad ties and of the resilient pads 
that are placed betWeen the railroad tie and the steel rail. It 
has been shoWn that tWo-part assemblies, consisting of a 
resilient pad positioned on an abrasion-resistant loWer plate, 
have offered some relief to the problem of concrete tie 
abrasion at positions directly beneath the rails. One example 
of such a tWo-part system is illustrated and described in US. 
Pat. No. 5,405,081, entitled “Anti-Abrasion Rail Seat Sys 
tem,” Which issued on Apr. 11, 1995 to, John H. Bosshart. 

The function of the abrasion plate in a tWo-part anti 
abrasion system is to provide an abrasion-resistant, bearing 
type surface betWeen the resilient rail pad and the concrete 
tie surface. The resilient pad can then ?ex and shift along the 
surface of the abrasion plate, rather than ?ex and shift along 
the concrete tie surface, When it is subjected to the heavy and 
varying compressive loads that are imposed upon the rail 
pads by the Weight of moving trains. Such heavy and 
varying compressive loading causes the resilient pad to be 
cyclically partially compressed vertically. And as a result of 
the vertical pressures applied to the pad, it is also spread or 
extended horizontally. Such horizontal spread of the pad 
material results in relative lateral movement betWeen the 
resilient pad and the surface that it rests against. Without the 
presence of an intervening abrasion plate, the horizontal 
spreading of the pad, combined With the sand, grit, and 
debris generally present in such environments, provides the 
pad surface movement and resulting abrading action that 
causes the abrasion of the upper surface of the concrete tie, 
as Well as of the abutting rail pad surface. As a result, the 
effective operating life of the rail pad and of the concrete tie 
is signi?cantly reduced. 

The presence of an abrasion plate that is positioned 
betWeen the resilient rail pad and the concrete tie serves to 
prevent that periodic abrading action from taking place 
betWeen the resilient rail pad loWer surface and the upper 
surface of the concrete tie. Any relative rail pad movement 
or spreading resulting from pad ?exing, or from any other 
applied load, is intended to take place betWeen the resilient 
pad surface and the abrasion plate surface, and not betWeen 
the resilient pad surface and the upper surface of the 
concrete tie. Testing has shoWn that concrete tie abrasion can 
be signi?cantly diminished by positioning a highly Wear 
resistant surface betWeen the resilient rail pad and the upper 
surface of the concrete tie. 

Experience has shoWn, hoWever, that the same desirable 
bearing and abrasion resistance properties of currently uti 
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2 
lized abrasion plate materials can also cause the abrasion 
plate to slide out from betWeen the resilient rail pad and the 
tie, either longitudinally or laterally, When the combination 
is subjected to the cyclically-varying compressive loading 
described above. Thus, there is a need for improved resilient 
rail pad and abrasion plate designs and assemblies that 
permit the tWo components to be separately produced as 
physically independent parts, yet be effectively intercon 
nected in such a Way that the tWo components continue to 
Work together as a system and to remain properly positioned 
on the tie, as Well as relative to each other. 

One proposal for an interconnected resilient rail pad and 
abrasion plate is disclosed in published patent application 
No. US 2004/0113133 A1, entitled “Abrasion Assembly for 
Supporting Railroad Ties,” Which Was published on Jun. 17, 
2004, and Which names William Hugo Geissele et al. as 
inventors. That publication discloses a rail pad that includes 
a number of surface depressions formed on its loWer surface, 
and an injection molded, thermoplastic polymer abrasion 
plate that includes a number of correspondingly-positioned 
surface protrusions that are formed on its upper, rail-pad 
facing surface. The depressions and protrusions interengage 
With each other When the resilient pad and the abrasion plate 
are placed in face-to-face contact With each other, so that the 
protrusions are received in the depressions, to prevent sub 
stantial relative sliding movement and lateral separation 
betWeen the rail pad and the abrasion plate. 

Additionally, as a further interconnection arrangement, 
the structure disclosed by Geissele et al. includes a resilient 
rail pad having a hole at each of the four comers. The rail 
pad holes receive correspondingly-p0sitioned, upstanding, 
molded stalks or pins that are carried at the comers of the 
molded thermoplastic abrasion plate and that extend through 
the rail pad holes When the pad and plate are placed together. 
The tips of the stalks or pins are deformed by the application 
of heat to cause the tips to mushroom and thereby non 
removably retain the pad and plate together. The result is a 
tWo-part, interconnected and interengaged pad and plate 
assembly that serves to limit relative movement of the pad 
and plate, but that also provides the constraints to limit 
excessive and problematic pad and plate separation that 
could lead to tie surface contact of the pad and possible pad 
abrasion and tie abrasion. 

The interconnection arrangement disclosed in the above 
identi?ed Geissele et al. published application requires the 
use of an injection-moldable grade of polymeric material to 
provide the necessary protrusions and pins of the disclosed 
abrasion plate design. Consequently, the use of high perfor 
mance, non-injection-moldable grades of materials is nec 
essarily excluded. For example, if ultra high molecular 
Weight polyethylene (UHMWPE) Were to be desired to be 
utilized as the abrasion plate material in the Geissele et al. 
arrangement, it Would be disquali?ed because that material 
cannot be injection molded. That and other highly abrasion 
resistant, ultra high molecular Weight materials typically 
exhibit zero melt ?oW When heated above their melt tem 
perature, and therefore they can only be manufactured in ?at 
pro?les using high-pressure compression-molding pro 
cesses. Complex, three-dimensional pro?les of UHMW 
materials can only be achieved through costly, post-molding 
machining of thick sheets to provide the disclosed surface 
features, and thus such raW material options are economi 
cally foreclosed from consideration in designs such as the 
one proposed by Geissele et al. In addition to UHMW 
polyethylene, other high performance UHMW polymers 
(e.g., UHMW acetal or UHMW nylon) having superior 
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abrasion-resistant performance properties Would also be 
eliminated from consideration in the Geissele et al. arrange 
ment. 

Therefore, in order to utilize such superior, high-perfor 
mance, longer-lasting materials as candidates in the manu 
facture of tWo-part rail pad assemblies, there is a need for a 
railroad pad assembly design that alloWs the use of a ?at, 
tWo-dimensional abrasion plate. Such an assembly should 
also provide suitable constraints to keep the abrasion plate 
from shifting relative to the resilient pad by slipping out 
laterally When the assembly is exposed to the cyclic com 
pressive loading normally encountered in a rail pad appli 
cation. The present invention responds to that need. 

SUMMARY OF THE INVENTION 

Brie?y stated, in accordance With one aspect of the 
present invention, an improved rail cushion assembly is 
provided for placement betWeen a loWer surface of a railroad 
rail and an upper surface of a railroad tie. The cushion 
assembly includes a resilient rail pad having a substantially 
?at upper surface adapted to face and to contact a railroad 
rail loWer surface, and a substantially ?at loWer surface 
adapted to face a railroad tie upper surface. The rail pad 
includes a pair of railroad-tie-engaging, inclined opposite 
edges that extend from a pair of opposed end edge panels of 
the rail pad, and at least one slot is provided at each of the 
inclined edges of the rail pad; A ?at, ?exible abrasion plate 
is releaseably carried by the rail pad adjacent the loWer 
surface of the rail pad. The abrasion plate includes at least 
one laterally-extending tab on each of tWo opposite edge 
surfaces. Each of the tabs is releaseably received in a 
respective slot of the rail pad to provide a unitary rail 
cushion assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The structure, operation, and advantages of the present 
invention Will become further apparent upon consideration 
of the folloWing description, taken in conjunction With the 
accompanying draWings in Which: 

FIG. 1 is a cross-sectional vieW of a railroad rail and 
associated railroad tie including a rail pad assembly embodi 
ment positioned betWeen the rail and tie; 

FIG. 1A is a perspective vieW of one form of concrete 
railroad tie; 

FIG. 1B is a cross-sectional vieW taken along the line 
1B-1B of FIG. 1A; 

FIG. 2 is a top perspective vieW of the rail pad shoWn in 
FIG. 1; 

FIG. 3 is a top plan vieW of the rail pad; 
FIG. 4 is a bottom plan vieW of the rail pad; 
FIG. 5 is a cross-sectional vieW of the rail pad taken along 

the line 5-5 of FIG. 3; 
FIG. 6 is a side vieW of the rail pad; 
FIG. 7 is an end vieW of the rail pad; 
FIG. 8 is a fragmentary bottom vieW of the rail pad in the 

direction toWard an end edge of the pad; 
FIG. 9 is a top vieW of one form of abrasion plate adapted 

for use With the rail pad of FIG. 2 and having a single, 
central connection tab at each end; 

FIG. 10 is a top vieW of an embodiment of an abrasion 
plate having a pair of spaced connection tabs at each end; 

FIG. 11 is a fragmentary bottom vieW of a rail pad adapted 
for use in connection With the abrasion plate shoWn in FIG. 
10; and 
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4 
FIG. 12 is a top vieW of another embodiment of an 

abrasion plate adapted for use in connection With the rail pad 
shoWn in FIG. 11 and having single connection tabs at each 
end that are laterally offset from each other. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In order to assure that the descriptions of direction or of 
orientation of components as described in this application 
are clear and unambiguous, a directional reference Will ?rst 
be established. In that regard, any and all references to 
direction, such as “longitudinal,” “lateral,” and “transverse,” 
Will have as their reference point the longitudinal axis of the 
steel rail When it is positioned as shoWn in FIG. 1 for rail 
service. Thus, Whenever the term “longitudinal” is used to 
identify a direction, it is to be understood, unless otherWise 
noted, that the intended direction is along or parallel to the 
longitudinal axis of the steel rail When it is installed for rail 
service as shoWn in FIG. 1. Similarly, Whenever either of the 
terms “lateral” or “transverse” is used to identify a direction, 
it is to be understood, unless otherWise noted, that the 
intended direction is perpendicular to the longitudinal axis 
of the steel rail When it is installed for rail service as shoWn 
in FIG. 1. 

Referring noW to the draWings, and particularly to FIG. 1 
thereof, there is shoWn a railroad rail 10 that is supported on 
the upper surface of a concrete railroad tie 12. Embedded in 
tie 12 is a pair of spaced rail support members 14, 16 
de?ning the lateral space betWeen Which the base ?ange 18 
of rail 10 is received. Support members 14, 16 each include 
a hold-down clamp arm 20, 22 that extends toWard rail 10 
to overlie end portions of base ?ange 18 of rail 10, to thereby 
serve to hold rail 10 and prevent its upWard movement aWay 
from tie 12. An insulator 24, 26 is positioned betWeen a 
respective clamp arm 20, 22 and an underlying end of base 
?ange 18. 
A typical concrete railroad tie 12 is shoWn in a perspective 

vieW in FIG. 1A. Tie 12 is formed from concrete With a 
plurality of steel reinforcement bars, and it includes a 
recessed central portion 12a and end portions that includes 
respective planar upper surfaces 12b and 120. Upper sur 
faces 12b and 120 are pitched slightly doWnWard toWard the 
center of the tie at an angle of approximately 15°, and are 
at an elevation higher than the recessed central portion 12a. 
The railroad rails are supported on the respective end 

portions of the tie and are positioned betWeen rail support 
members 14, 16 at a location hereby referred to as the rail 
seat. A cushion assembly 28 as shoWn in FIG. 1 is placed 
betWeen the steel rail and the underlying concrete tie. A 
cross-sectional vieW of the rail seat centerline taken along 
the line 1B-1B of FIG. 1A is shoWn in FIG. 1B, in Which tie 
12 is seen to have a generally rectangular cross section, With 
planar upper surface 12b. The outer edges of upper surface 
12b are chamfered at 12d and 12e at a chamfer angle of 
about 45° relative to upper surface 12b. Similar chamfers are 
provided at upper surface 120. Chamfers 12d and 12e are 
engaged by respective loWer surfaces of doWnWardly slop 
ing end edge panels of the proposed rail pad, an arrangement 
that prevents movement of rail pad 12 in a longitudinal 
direction relative to the steel rail, as Will be explained 
hereinafter. 

Because of changing doWnWard vertical forces imposed 
upon concrete tie 12 through rail 10 by the Weight of moving 
trains, a rail cushion assembly 28 is provided betWeen rail 10 
and tie 12. Cushion assembly 28 is positioned betWeen the 
?at, bottom surface 30 of base ?ange 18 to absorb the 
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cyclically-varying compressive forces transmitted through 
rail 10 that Would otherwise act directly against concrete tie 
12 and Would gradually cause Wear of the portion of the 
upper surface of the concrete tie 12 that lies beloW rail base 
?ange 18. Rail cushion assembly 28 includes a substantially 
?at, resilient rail pad 32 that is in surface-to-surface contact 
With bottom surface 30 of rail 10. Positioned beloW and in 
surface-to-surface contact With bottom surface 34 of rail pad 
32, and also in surface-to-surface contact With the upper 
surface of concrete tie 12 is an abrasion plate 36. 
An embodiment of rail pad 32 is shoWn in FIGS. 2 

through 7. FIG. 2 is a top perspective vieW, FIG. 3 is a top 
plan vieW, FIG. 4 is a bottom plan vieW, FIG. 5 is a 
longitudinal cross-sectional vieW, FIG. 6 is a side vieW, and 
FIG. 7 is an end vieW. As Will be apparent from the draWing 
?gures, rail pad 32 is a sheet-like component of generally 
rectangular form. Top surface 38 and bottom surface 34 are 
each substantially ?at. Extending upWardly from top surface 
38 are tWo pairs of laterally spaced projections 40 for 
positioning and retaining rail pad 32 in position relative to 
the outer edges of base ?ange 18 of rail 10. As shoWn, 
projections 40 are provided adjacent each of the longitudinal 
edges of rail pad 32, although they could be positioned 
further inWardly if desired, depending upon the Width of rail 
pad 32 and the Width of base ?ange 18. 

Elongated recesses 42 and 44 are provided along the 
longitudinal edges of rail pad 32 to alloW space for the 
positioning of the pad betWeen insulators 24, 26 and 
betWeen rail support members 14, 16 that are shoWn in FIG. 
1. When clamp arms 20, 22 are in position, the arms, the 
insulators, and the rail support members serve to limit the 
lateral movement of rail 10 and of rail pad 32 relative to 
concrete tie 12. Should external loads that are applied to the 
rail pad attempt to move the pad laterally, the insulators and 
rail support members that are on either side of the rail and 
rail pad Will restrain the extent of any such rail pad move 
ment by virtue of their engagement With the edges of the 
elongated recesses 42, 44 of the rail pad. 

It should be noted that some small clearance is intention 
ally provided betWeen the edges of the elongated recesses 
42, 44 of the rail pad and the restraining components of the 
installed assembly. The clearance alloWs the rail pad to 
freely locate itself betWeen insulators 20, 22 and support 
members 14, 16 When it is positioned betWeen the rail and 
the tie. That clearance is necessary to account for the slightly 
differing positions of rail support members 14, 16 because of 
manufacturing tolerances, or because of possible different 
positions of rail seat centerlines of adjacent ties that need to 
accommodate a continuous steel rail. 

Rail pad 32 includes a pair of end edge panels 46, 48 that 
extend from respective opposite longitudinal ends of the rail 
pad. End edge panels 46, 48 are each inclined relative to pad 
top surface 38 and to pad bottom surface 34, and they each 
slope in a doWnWard direction relative to pad top surface 38, 
as best seen in FIG. 5. End edge panels 46, 48 each include 
several spaced gussets 50 on their upWardly-facing surfaces 
for reinforcement of the end edge panels in order to maintain 
the preferred angular orientation relative to top and bottom 
surfaces 38, 34. The doWnWard slope of end edge panels 46, 
48 is provided so that the loWer faces of each of the end edge 
panels engage a respective, correspondingly-inclined cham 
fer that is formed along the upper longitudinal edges of 
concrete tie 12, as shoWn in FIGS. 1A and 1B. 

The inclined end edge panels of rail pad 32, When in 
contact With the corresponding chamfered edges 12d and 
12e of the concrete tie 12, serve to restrain movement of the 
rail pad in the longitudinal direction of the rail. Inclined end 
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6 
edge panels 46, 48 thereby serve to maintain rail pad 32 in 
position on tie 12 by preventing pad movement that could 
otherWise be induced as a result of cyclically-varying forces 
that are applied to the pad as trains move long rail 10, or by 
forces imposed on the pad by the thermal expansion or 
contraction of the steel rail because of changing environ 
mental conditions. In that regard, the disclosed design helps 
combat the longstanding problem of insu?icient longitudinal 
restraint of the steel rail. Is is a strongly held belief that a 
major contributor to loW longitudinal restraint of the steel 
rail Was the poor longitudinal restraint of the underlying rail 
pad. By design, the disclosed assembly offers ?rm, positive, 
and reliable mechanical restraints to any imposed movement 
of the pad in the longitudinal direction of the rail, and 
arguably provides valued additional longitudinal restraint of 
the steel rail. 

Rail pad top surface 38 can also include several parallel, 
laterally-extending surface depressions 52 for providing 
further resilience to train-imposed compressive forces, and 
also to reduce the amount of material that is needed to mold 
a rail pad. Other top surface depressions such as those shoWn 
in FIGS. 3 and 4 can also be included to further reduce pad 
Weight and reduce raW material usage, and thereby cost. 
Additionally, outer lateral end edge panels 46, 48 of rail pad 
32 can be trapeZoidally-shaped, as shoWn, also to further 
reduce the amount of material that is needed to form the pad. 

Bottom surface 34 of rail pad 32 is shoWn in FIG. 4. As 
shoWn, bottom surface 34 includes a substantially centrally 
positioned depression 54. Depression 54 can be of annular 
form, as shoWn, or it can have a different geometrical form. 
In that regard, depression 54 is optional, and, as Will 
hereinafter be explained, it can serve as a recess to receive 
adhesive for more secure positioning of abrasion plate 36 on 
tie 12. 
As shoWn in FIGS. 4 and 7, rail pad 32 includes a pair of 

narroW, elongated slots 56, 58 in end edge panels 48, 46, 
respectively. In the form as shoWn, slots 56, 58 are substan 
tially elongated rectangular openings that are centrally posi 
tioned along end edge panels 48, 46, to extend over and 
across the longitudinal centerline of rail pad 32. Slots 56, 58 
are adjacent to pad bottom surface 34 to extend into and 
through respective end edge panels 48, 46, as shoWn in FIG. 
7. Each of slots 56, 58 has a length in the transverse direction 
of rail pad 32 that is considerably smaller than the transverse 
dimension of respective end edge panels 48, 46. 
One form of abrasion plate is shoWn in a top plan vieW in 

FIG. 9. Abrasion plate 36 is a thin, ?at sheet of abrasion 
resistant material. The bottom face that is not shoWn is the 
mirror image of the top face 60 that is shoWn in FIG. 9. 
Abrasion plate 36 is of substantially rectangular form and 
includes a pair of opposed, outWardly-extending connection 
tabs 62, 64 that extend outWardly from respective opposite 
end edges 66, 68. Abrasion plate 36 of FIG. 9 is adapted for 
use in conjunction With rail pad 32 shoWn in FIGS. 2 through 
8, Which includes opposed slots 56, 58. 

Connection tabs 62, 64 of abrasion plate 36 have a 
thickness that corresponds substantially to the height of slots 
56, 58 of rail pad 32, With a minimal clearance, not to exceed 
about 0.005 inches. Connection tabs 62, 64 have a designed 
Width that is slightly narroWer that the Widths of respective 
slots 56, 58 in pad 32. That clearance is required to facilitate 
assembly of abrasion plate 36 to rail pad 32, and to alloW rail 
pad 32 and abrasion plate 36 to assume their proper relative 
positions upon installation on a concrete tie. The clearance 
also alloWs the rail pad to move laterally a limited distance 
over the contacting abrasion plate surface in response to rail 
tra?ic loads, Without causing movement of the abrasion plate 



US 7,374,109 B2 
7 

relative to the concrete tie. It is preferable for such limited 
relative movements to take place betWeen the rail pad and 
the abrasion plate in order to avoid any sliding movement of 
the abrasion plate relative to the concrete tie upper surface, 
because it is such sliding movement that causes abrasion of 
the concrete tie upper surface. 

Similar to recesses 42 and 44 of rail pad 32, recesses 61 
and 63 are provided along the longitudinal edges of abrasion 
plate 36. The abrasion plate recesses alloW space for the 
positioning of the plate betWeen rail support members 14, 16 
as shoWn in FIG. 1. When clamp arms 20, 22, rail pad 32, 
and insulators 22, 26 are in position, those components 
combine With rail support members 14, 16 to eliminate any 
vertical movement of the abrasion plate off the concrete tie. 
History had shoWn, hoWever, that those clamping and sup 
port components cannot reliably eliminate the possible lat 
eral movement of the abrasion plate from beneath the rail 
pad When they are subjected to the cyclical loads imposed 
upon the assembly When it is in use. Given the relatively 
small thickness of the abrasion plate When vieWed in cross 
section, along With the natural ?exibility of most abrasion 
plate materials, it has been shoWn that Working loads can 
cause an unrestrained abrasion plate to slip sideWays relative 
to the rail pad. The plate can shift sideWays until the edge of 
the plate contacts a rail support member, Whereupon con 
tinued plate movement Will cause the plate edge region to 
?ex and then to move upWard along the rail support member 
and aWay from the concrete tie surface. In the present 
design, on the other hand, any movement of the abrasion 
plate in the lateral direction is limited to the clearance 
provided betWeen the Widths of abrasion plate connection 
tabs 62, 64, and the designed Widths of rail pad slots 56, 58. 
The described tab-in-slot design of the present invention 
helps assure that the abrasion plate Will remain properly 
positioned beneath the rail pad, thereby providing the 
desired protection of the concrete tie surface. 

In addition to restricting the movement of the abrasion 
plate, the disclosed embodiments also provide means to 
restrict any excessive and unWanted longitudinal movement 
of the abrasion plate When experiencing the cyclical loads 
during use of the assembly. By locating the abrasion plate 
beneath rail pad loWer surface 34 and betWeen inclined end 
edge panels 46, 48 of the rail pad, movement of the abrasion 
plate in the longitudinal direction is effectively limited. The 
alloWable longitudinal movement of the abrasion plate is a 
function of the difference betWeen the longitudinal length of 
the bottom surface of rail pad 32 that extends betWeen the 
intersection of that bottom surface With inclined end edge 
panels 46, 48 and the distance betWeen end edges 68, 70 of 
abrasion plate 36. 

Another form of abrasion plate is shoWn in FIG. 10. 
Abrasion plate 72 includes tWo substantially rectangular 
connection tabs 74, 76 at each of opposite end edges 78 and 
80, respectively. The connection tabs at each end edge are 
spaced from each other and are received in respective 
spaced, substantially rectangular slots 82, 84 formed in rail 
pad 86 shoWn in FIG. 11. Connection tabs 74, 76 of abrasion 
plate 72 each have a thickness that corresponds substantially 
to the height of respective slots 82, 84 of rail pad 86, With 
the minimal clearance, not to exceed about 0.005 inches. 
Slots 82, 84 adjacent each longitudinal end of rail pad 86 
have a spacing from each other and a respective Width that 
corresponds to those of connection tabs 74, 76, to alloW rail 
pad 86 some lateral movement relative to abrasion plate 72 
in response to rail tra?ic loads, Without causing movement 
of abrasion plate 72 relative to the concrete tie. 
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Rail pad 86 of FIG. 11 can also receive an abrasion pad 

88 having the form shoWn in FIG. 12. Abrasion pad 88 has 
only tWo end connection tabs 90, one on each of a pair of 
opposite end edges 92, 94. Connection tabs 90 are laterally 
offset from each other, relative to the abrasion plate longi 
tudinal axis, and are provided adjacent diagonally opposite 
corners of abrasion pad 88 so they can be received in 
corresponding slots that are positioned adjacent opposite 
corners of rail pad 86. 

The abrasion plates shoWn in FIGS. 10 and 12, Which 
have non-centrally-positioned connection tabs, can be less 
costly to produce in that they result in less Waste of abrasion 
pad material because of the connection tab positions and the 
resulting ability to more closely position abrasion pad out 
lines on a large sheet of abrasion pad material. In a similar 
manner, abrasion plate 36 shoWn in FIG. 9 can be cut from 
a sheet of abrasion pad material in Which individual abrasion 
pads are laterally offset from each other so that the connec 
tion tabs of adjacent abrasion pads are close and are next to 
each other rather than placed end-to-end. 

In response to the excessive surface abrasion that has been 
experienced heretofore When concrete ties are utiliZed in 
place of Wooden ties, the rail industry has developed a 
means by Which those abraded areas of the concrete tie 
beloW the rails can be reconditioned. Various ?ller materials 
are available that When applied to the Worn surfaces of 
concrete ties replaces the concrete material that has been 
abraded aWay. One such material is manufactured by the 
Willamette Valley Company, of Eugene, Oreg., and is sold 
under the trade name CTR. Such ?ller materials can also 
serve as bonding agents and are typically either epoxy- or 
urethane-based. When ?rst applied to the tie these ?ller 
materials are of semi-liquid or paste-like consistency, they 
have high adhesive qualities, and they become extremely 
hard When fully cured. 

It is common practice When servicing a Worn concrete tie 
to ?rst remove rail clips, insulators, steel rail, and rail pad 
assemblies to fully expose the Worn surface of the tie. Repair 
compound is then deposited on the tie surface at the abraded 
areas, folloWed immediately by the placement of neW rail 
pad assemblies over the repair compound. Some vertical 
force on the rail pad assembly is then required to ?rmly press 
the ?ller material doWn into the Worn or abraded surfaces of 
the tie and to cause the repair material to How into all 
available cavities. Once the repair material is fully cured, the 
repair e?fort results in the restoration of a planar surface at 
the previously-abraded tie upper surface, as Well as to return 
the rail cushion assembly to its original elevation. 
When utiliZed in association With a concrete tie repair 

process such as that described above, in Which other forms 
of rail pad assemblies had been utiliZed, the rail cushion 
assembly disclosed herein can provide a tWo-part rail pad 
assembly that serves as added protection to the underlying 
concrete tie and ?ller material. It does so by limiting relative 
movements at the tie upper surface that could cause the 
concrete surface to abrade aWay beneath the rail. That added 
protection can be provided by forming multiple holes 
through the thickness of the abrasion plate, as shoWn in FIG. 
10, to alloW for the How into and inclusion Within the holes 
of the concrete tie ?ller material. Once fully cured, the ?ller 
material in the provided holes Will act as a doWel pin, to 
eliminate or minimiZe possible lateral or longitudinal move 
ment of the abrasion plate relative to the tie upper surface. 
By eliminating relative movement betWeen the contacting 
abrasion plate and tie surfaces, abrasion of the tie surfaces 
can be avoided. 
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Abrasion plate 72 of FIG. 10 includes a series of three 
substantially equally-sized, spaced circular openings 96 
positioned along its longitudinal centerline. At least one 
opening, such as the center opening, is positioned to underlie 
at least a portion of annular depression 54, shoWn in FIGS. 
4 and 5 as a recess formed in rail pad loWer surface 34. The 
center portion 54a of annular depression 54 is recessed a 
slight distance inWardly of and relative to pad loWer surface 
34 to de?ne a cavity for receiving concrete tie repair 
material. In practice, doWnWard pressure is applied to the 
rail pad, to force it toWard the tie upper surface. As a result, 
the repair material ?oWs from betWeen the tie surface and 
the abrasion plate, through the opening of the abrasion plate, 
into the cavity formed betWeen recessed center portion 54a 
and the upper surface of abrasion plate 72 that surrounds the 
center opening, and then extends laterally to form a cap or 
rivet-head-like form of the repair material against the upper 
surface of the abrasion plate. The thus-formed rivet-head 
like formation assures that the abrasion plate Will remain in 
a vertically ?xed position relative to the concrete tie upper 
surface. As previously noted, abrasion plate 72 Would be 
?xed both horiZontally and rotationally relative to the tie 
upper surface by the doWel-pin-like elements formed by the 
repair material deposited Within openings 96. 

Rail pad 32 and abrasion plate 36, in their several geo 
metrical variations as described above and as shoWn in the 
several draWing ?gures, can advantageously be connected 
together before shipment to a job site by means of the 
connection tab and slot arrangement disclosed herein. The 
assembly of an abrasion plate to a rail pad by inserting the 
abrasion pad connection tabs into the respective slots formed 
in the rail pad simpli?es ?eld installation of the rail cushion 
assembly by eliminating the shipping of separate compo 
nents and an on-site assembly step. 

The rail pads can be formed from a variety of materials 
that are suitable for providing ?exible, long-lasting resilient 
pads. Suitable rail pad materials include speci?c grades of 
polyurethane, such as Elastollan®, available from BASF 
Corporation, of Florham Park, N]. The abrasion plates can 
advantageously be formed from a tough, abrasion-resistant 
polymeric material, such as ultrahigh molecular Weight 
polyethylene sheets having a thickness of from about 0.040 
to about 0.090 inches. 

The rail cushion assembly disclosed herein provides a 
tWo-part rail pad assembly that serves to protect the under 
lying concrete tie. It does so by limiting movements at the 
tie upper surface that could cause the surface to abrade aWay 
beneath the rail. When utiliZed in association With a concrete 
tie repair process such as that described above, additional 
protection can be provided by the design by forming mul 
tiple holes through the thickness of the abrasion plate to 
alloW for the How and inclusion of the concrete tie repair 
material. Once fully cured, the repair material occupying the 
provided holes Will act as a doWel pin to completely elimi 
nate any possible lateral or longitudinal movement of the 
abrasion plate relative to the tie upper surface. By eliminat 
ing relative movement betWeen the contacting abrasion plate 
and tie surfaces, abrasion of the tie surfaces can be avoided. 

Although particular embodiments of the present invention 
have been illustrated and described, it Will be apparent to 
those skilled in the art that changes and modi?cations can be 
made Without departing from the spirit of the present inven 
tion. For example, although shoWn as passing completely 
through end edge panels 48, 46, the slots in rail pad 32 need 
not extend through the end edge panels, but can instead 
extend only partially into the end edge panels, if desired. 
Accordingly, it is intended to encompass Within the 
appended claims all such changes and modi?cations that fall 
With the scope of the present invention. 
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What is claimed is: 
1. A rail cushion assembly for placement betWeen a loWer 

surface of a railroad rail and an upper surface of a railroad 
tie, said rail cushion assembly comprising: 

a. a resilient rail pad having a substantially ?at upper 
surface adapted to face and to contact a railroad rail 
loWer surface, and a substantially ?at loWer surface 
adapted to face a railroad tie upper surface, Wherein the 
rail pad includes a pair of opposed, railroad-tie-engag 
ing inclined end edge panels extending from a pair of 
opposite ends of the rail pad, and at least one slot 
adjacent an intersection betWeen the inclined end edge 
panels and a bottom surface of the rail pad; and 

b. a ?at, ?exible abrasion plate releaseably carried by the 
rail pad and adjacent the loWer surface of the rail pad, 
the abrasion plate including at least one laterally 
extending connection tab on each of tWo opposite edge 
surfaces, Wherein each of the at least one connection 
tabs is releaseably received in a respective slot of the 
rail pad. 

2. A rail cushion assembly in accordance With claim 1, 
Wherein the rail pad is substantially rectangular. 

3. A rail cushion assembly in accordance With claim 1, 
Wherein the abrasion plate is substantially rectangular. 

4. A rail cushion assembly in accordance With claim 1, 
Wherein the abrasion plate is a ?at sheet of abrasion-resistant 
material. 

5. A rail cushion assembly in accordance With claim 1, 
Wherein the tabs include a pair of laterally-spaced, out 
Wardly-extending connection tabs at each of the pair of 
opposite edge surfaces, and the slots include a pair of 
correspondingly shaped and correspondingly-p0sitioned 
slots at each of said pair of opposite end edge panels for 
receiving respective connection tabs of the abrasion plate. 

6. A rail cushion assembly in accordance With claim 1, 
Wherein the tabs include a connection tab at each of the pair 
of opposite edge surfaces, and Wherein the connection tabs 
are laterally offset from each other, relative to an abrasion 
plate longitudinal centerline. 

7. A rail cushion assembly in accordance With claim 1, 
Wherein the abrasion plate is in the form of a ?at sheet of 
ultra high molecular Weight polyethylene. 

8. A rail cushion assembly in accordance With claim 1, 
Wherein the abrasion plate has a thickness of from about 
0.040 in. to about 0.090 in. 

9. A rail cushion assembly in accordance With claim 1, 
Wherein the rail pad includes a recess on a bottom surface for 
receiving a bonding agent for bonding together the rail pad 
and the abrasion plate. 

10. A rail cushion assembly in accordance With claim 9, 
Wherein the abrasion plate includes at least one opening that 
communicates With the recess to alloW bonding agent to 
How from the recess, betWeen the rail pad and the abrasion 
plate, and through the opening When pressure is applied to 
the rail cushion assembly as it is placed in operative position 
on a railroad tie. 

11. A rail cushion assembly in accordance With claim 10, 
Wherein the recess is larger than the at least one opening, so 
that cured bonding agent forms a rivet-head-like formation 
to hold the abrasion plate relative to the rail pad. 

12. A rail cushion assembly in accordance With claim 9, 
Wherein the abrasion plate includes at least one opening that 
communicates With the recess, so that cured bonding agent 
forms a doWel to limit movement of the abrasion plate 
relative to the tie When the rail cushion assembly is placed 
in operative position on a railroad tie. 

* * * * * 


